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If the ovum is caught in the muscular coat of the vessel, it produces a bilharzioma in the part of the wall where it is lodged. This bilharzioma, at first, consists of endothelioid cells but later on it is fibrosed by concentric layers of hyaline fibroid tissue, and as it swells out beyond the line of the vessel it looks much like a small saccular aneurysm that has healed and fibrosed. It will be seen, then, that the bilharzial factor produces vascular lesions exactly similar to those found in ordinary arterial diseases, which may also be due to irritating factors having gained access to the walls of the vessels and produced the proliferations and degenerative changes.
Apart from lesions produced by the worm or its ova, there are lesions produced in the blood-vessels by the toxins of bilharzia. Thus, in certain cases of ordinary bilharzial bladders, we have met with endotheliomatous growths in the wall of the bladder. The blood-vessels in these cases were seen to be much narrowed or,completely obliterated by pure endothelial proliferation, while the tumour mass in the bladder wall consisted of groups and columns of endothelial cells separated from each other by fibrous tissue, rich in eosinophils only. We believe such endotheliomata to arise from the vascular endothelium which is irritated to excessive proliferation and actual tumour formation by the bilharzia toxins which are especially potent as endothelial irritators. This is auite a different picture from that of biTharzial epithelioma of the bladder in which the growth is sometimes found inside the lumens of the blood-vessels-a condition that has been described by my late teacher, Professor Ferguson. [March 6, 1930.] The Story of Leprosy at Nauru. By GEORGE W. BRAY, -M.B., Ch.M. (Late Medical Officer, Nauru, Central Pacific.) NAURU, or Pleasant Island, is an oval-shaped atoll in the Central Pacific Ocean, practically on longitude 167' East, twenty-six miles south of the equator. The island is about twelve miles in circumference and has a population of about 2,500, 1,200 being native Nauruans and of the remainder, just under 1,000 are indented Chinese labourers. From 1888 to 1914 it was a German possession, but is now a Mandated Territory, administered by the Commonwealth of Australia. Its main claim for notoriety lies in its very rich phosphate deposits, the mining rights of which are vested in the Governments of Australia, Great Britain and New Zealand. It is thus self-supporting, and the natives, grouped for administrative purposes into fourteen districts, each presided over by a chief, play the role of rich land-owners, receiving both rents for their land and royalties on each ton of phosphate shipped. In earlier years the actual mining was carried out by natives recruited from the neighbouring island groups such as the Carolines and New Guinea, but nowadays Chinese are the sole recruits.
The nearest neighbouring islalnd is Ocean Island, the capital of the Gilbert and Ellice Colony, 160 miles distant. The Solomons lie 600 miles to the south-west, the Carolines 400 to the north-east, and the Gilberts 250 miles east.
It has been stated that "This study of leprosy has a special value by reason of the unique conditions. The native population is entirely isolated, having no connection with neighbouring island groups. The introduction of leprosy is a recent event, the disease being unknown before 1911, and the conditions are exceptionally favourable for close supervision of every person on the island. The course of the disease will have an exceptional interest."
The aim of the Administration has been well summarized as follows: " The Administration views with extreme apprehension the presence of leprosy on this island, and has spared neither effort nor reasonable expense in a whole-hearted endeavour to attain the ideal, namely, the entire checking and elimination of the disease."
As the clinical aspect of the leprotic lesion is so well described in all text-books and the characteristics of the lepra bacillus so well known to all, I will omit these particulars and endeavour to discuss the remaining facts under three heads:
(1) The story of the onset; (2) the story of the spread; (3) the story of the conquest.
(1) The Story of the Onset.-There appear to have been three possible sources of infection of the native Nauruan population:-(a) Shortly before 1912 a Caroline islander came to Nauru, resided for an unknown period, was declared a leper and repatriated in a cage slung over the side of the vessel. He was in close contact with the natives and particularly with the first known Nauruan leper Demau.
(b) In 1912 a Gilbertese woman, Etsio, settled on Naura in close proximity to Demau. She formerly lived in Tahiti, then on Ocean Island, where she has a son in the leper station. Though pronounced leprous on her arrival at Nauru by the doctor, she was permitted to land by order of the German Governor. She settled in Ewa, close by Demau, who was then a young girl. She died on November 21, 1914, and was buried in Ewa.
(c) A Chinaman after eight years' residence on Nauru was found to be leprous on repatriation in 1920. From time to time sporadic cases occur amongst the Chinese, but if any signs of the disease are evident on arrival at the island, prompt repatriation results. These Chinese labourers are enclosed in wired locations and any association with the natives is strictly guarded against.
At Nauru, as among the other Pacific island groups, leprosy seems to be intimately associated with indented labour, particularly from China where leprosy is endemic. In 1925, in the Gilbert and Ellice groups (population about 31,000), there were twenty-eight known cases of leprosy. At Ocean Island, the capital, there were five cases, all but one of whom had served a period of indenture at Tahiti, the disease appearing 7-9 years after their return. Previously it was unknown. Again, in Western Samoa, a Mandated Territory administered by New Zealand, amongst a population of 35,000, fifteen cases had been discovered by 1925 and removed to Mokogai, Fiji, for treatment: Six Samoans, three half-castes, five Chinamen and one Rarotongan (thirteen males and two females in all).
(2) The Story of the Spread.-By June, 1920, eight years after the arrival of the possible sources of infection enumerated above, four cases of leprosy were under observation and the diagnosis proved subsequently bacteriologically:
(1) Demau, who lived in Ewa in close proximity to Etsio and later moved to Anabar. She was a frequent visitor to her friends and relatives and stayed with them for varying periods.
(2) Moses, of Boe, a man of more reserved nature, who did not visit much.
(3) Robek, of Buada, a lad of 15 years. (4) Eideraqui, a woman aged about 40, who spent some time in Menen, then in Yarren, then in Boe.
In October, 1920, four months later, an epidemic of influenza of the pneumonic type swept the island claiming a 100% incidence and a 30% mortality. Of these four known lepers Demau alone survived. Not only did the epidemic claim this vast mortality, but it left in its train an even greater morbidity; ill health and debility were everywhere rife, a condition of affairs only too readily augmented by a definite dietary deficiency. To the prevalence of this state of greatly lowered resistance the rapid and acute spread of leprosy has been attributed. That the rapidity of this spread may be readily appreciated, the yearly incidence of the disease from 1920 to 1928 is tabulated: 
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Within four years of the influenza epidemic the spread had reached its summit and 30% of the entire native population were showing clinical manifestations of infection.
Amongst the first thirty-four definitely proved lepers, nine were relatives of Demau and three of Moses, and the most heavily infected districts were those where the four original patients had lived. One is therefore justified in surmising that all infection came from those four original cases, especially from Demau, who alone survived the influenza epidemic, and that Demau herself was in all probability infected from the Gilbertese woman Etsio by whom she had lived as a girl for nearly two years.
A few observations on the characteristics of the disease as manifested at Nauru may not be out of place at this juncture.
Of the three "text-book" types described, about 90% are of the maculoanesthetic variety, the few remaining cases being equally divided amongst the nodular and mixed types. The lesions occur mostly on the exposed parts, the arms, thighs, chest and abdomen. The primary lesion generally has a central scar, the evidence of a previous sore or boil, a fact which suggests but one possibility, i.e., local inoculation. Cases with an acute onset with fever and rash are rarely observed. Acid-fast bacilli have been almost entirely absent from the nasal mucus in all cases. Leprotic mutilations and deformities have rarely appeared.
Practically every native has been in contact with a leper, and nearly every family has at least one representative, with the exception of one district, Ijuw, in which no case has appeared.
The cases are fairly evenly distributed amongst the sexes. With regard to the age incidence, in 50% of cases the onset has been before the twentieth year 
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Childhood and puberty are thus shown to be the most susceptible periods, and it is at these periods that the most stringent regulations to prevent infection must be enforced.
(3) The Story of the Cozquest.-Early diagnosis is the essential factor. Each month the medical officer inspects the entire native population, called together by the chiefs and checked according to roll. Attendance is obligatory, and the greater part of the body surface is exposed. Any suspicious cases immediately attend the Government hospital for more detailed investigations, which include intensive clinical examination, nasal swabbing, clamping and pricking or sectioning of nodules, dissection of lesions-if small, total resection-and preparation of smears and stained paraffin sections, and finally-the most important and accurate procedure-the dissection for, and the staining of sections of, subcutaneous nerves entering the lesion.
According as the cases are definite and infective they are isolated, or suspicious and non-infective, they attend the out-patient clinic.
At the out-patient clinic only suspicious cases and cases released on parole from the leper lazaret are treated. They are kept under constant supervision and repeated bacteriological tests are made to ensure that they are non-infective and not a source of any danger to non-infected friends. They sleep in houses separate from the other natives and the children attend special schools.
A leper lazaret has been established to ensure that strict segregation of infective cases is maintained. In addition the advanced cases are again segregated from the milder. A strip of the coast line, consisting of coral reef and foreshore, has been isolated. It is about a mile in length and in width varies from 100 to 200 yards. It is well supplied with water and food-bearing trees.
Discipline is maintained by two chiefs, assisted in their duties by district constables. The hospital staff consists of Nauruans, themselves lepers, the senior orderly before admission having held a similar post at the Government hospital, and the greater part of the injection work is performed by him. As an example of native efficiency, in 1927, 67,000 injections were given and abscess formation occurred in only ten cases. The hospital block consists of a central treatment department with two adjacent wards.
Intercurrent disease amongst those segregated is not very troublesome, and the number of deaths is very small and mostly from some form of tubercle infection. Any children born in the station are removed at birth and tended by relatives outside and do not appear to be infected.
Every facility is made of the following important factors in combating the disease:-(a) Encouragement of personal cleanliness. Every home being situated along the foreshore, each patient takes his daily bath. In addition showers have been erected at various points, and rain catchment sheds and cement cisterns have been installed to ensure a good supply of potable water. Any cuts, abrasions or ailments receive immediate attention at the hospital. Fly-proof latrines are provided, and mass hookworm therapy is provided each half year.
(b) Cultivation of community spirit. Beyond the duties of keeping his own home and surrounding land clean, and sunning his sleeping mat each day, each patient is free to do as he chooses. Facilities have been provided by means of a 16-foot " No man's land " for talks with friends outside during daylight, and each is individually impressed with the nature and dangers of the disease, and his duty to the community at large.
(c) Diet. Here we have a very important weapon, and the ordinary native diet is encouraged, with a supplementary Government ration of wholemeal bread, brown rice, biscuits, sugar, cod-liver oil, and tinned milk.
(d) Open-air life. The native habits and life are unrestricted, and every encouragement is given to stimulate interest and intelligence. Schools are maintained for the children both indoors and out. There are churches, and a weekly picture-show of educational and humprous films. Sports grounds are provided, and interdistrict competitions are a regular feature. Physical training classes, boy scouts and girl guides have been instituted. Once a month at the entrance the native brass band renders selections. Fishing both for sport and food occupies a good deal of the natives' time. The Administrator attends each week, hears any suggestions or complaints, reads a brief r6sum of the week's cable news and items of interest, and distributes books, magazines and pictorials kindly forwarded, after use, by wellwishers in Australasia. (1925) (3) Sodium morrhuate 3% sol., 10 c.c. weekly (4) Oleum hydnocarpus wightiana ethyl esters subcutaneously under lesions and intramuscularly, 4 c.c. crude oil daily, 6 days a week (5) Trichloracetic acid, 1: 5 sol., lesions painted weekly (6) Potassium iodide orally.
At times intensive treatment has been given by combining several of the previous methods of introduction but all injection methods have been discontinued in favour of oleum hydnocarpus wightiana as the most reliable and effective weapon, and 4 c.c. can be given daily for months on end.
In conclusion it may be said that the natives have little fear of the disease, as the manifestations are mild and not of the repulsive type. They lead a natural, happy and normal life in segregation, under ideal conditions, with perfect hygiene, good dietary, and with every care and diversion. Their confidence is inspired by the number of friends they see released on parole each year and attend regularly for treatment. In fact their life in isolation is just as happy as, or happier than, it would be outside.
As a sign of good omen the Administration now looks upon the lowered incidence and the numbers released on parole, and is particularly pleased at the diminution in the number of children affected each year, as they appear to be the most susceptible class.
